Abstract
zeta potential values close to +/-0 mV where the coagulant is responsible for particle charge 63 neutralisation (Henderson et al., 2008a) .
64
A modified DAF system, Ballasted Dissolved Air Flotation (BDAF), has been reported to 65 achieve the same removal efficiency while saving from 60 to 80% of the energy demand, and 
169
The cost assessment was completed using available data on average market prices and 170 information from personal communication with different suppliers.
171
The saturator design was assessed according to the guidelines and parameters reported by 
179
where r is the saturator radius, w the packing depth, P the gauge pressure, the steel density
180
(7800 kg m -3 ) and the steel ultimate tensile strength (400Mpa (stainless steel) and a treatment capacity equal to 0.02 Q, were assumed.
187
The energy demand for pumping water into both saturator and hydrocyclone units were 
198
(1.5 g m -3 ) of beads remain in the harvested biomass. High algal cell recovery (≥99%) was achieved using both harvesting systems. However, 244 significant differences for optimal coagulant dose and zeta potential were observed in relation 
295
According to our observations, the BDAF has the potential to generate a more concentrated (Table 3 ). However, it generated an 18% reduction with C. vulgaris 
Life cycle assessment

379
The results from the LCA show that, compared to the traditional DAF technology, the 380 adoption of BDAF allows up to 33 %, 58 % and 44 % carbon emission saving for S. obliquus,
381
C. vulgaris and A. maxima, respectively (Table 4) . Most of the carbon savings come from the 382 main contributing factor to operational carbon emissions (Figure 7 ). In terms of embodied 384 carbon, the BDAF technology allows a saving close to 300 kg CO 2 e, corresponding to a 40% 385 reduction compared to the DAF system. The contributions of the saturator and the 386 hydrocyclone to the total embodied carbon were nearly equal. However, significant 387 differences were observed between the embodied carbon of the two associated pumps. As the 388 hydrocyclone works at lower pressure and treats 5 times less effluent than the saturator, the 389 BDAF unit required a smaller pump which generated a 66 % CO 2 e reduction; however, this The adoption of floating microspheres as ballasting agents (1) 
